k-l(k 1) __o -d(n). The numbers H(n) are the extended Eulerian numbers; when n is square-free, H(n) is an Eulerian number. Properties of the extended Eulerian numbers may be found in [1] .
Let f f(n) denote (as usual) the total number of prime factors of n, e.g. f(12) 3 . In this paper we give an asymptotic formula for H(n) as .
This formula is then used to sharpen some estimates of Hille [2] and to produce various other estimates for H(n).
Hille obtained estimates for certain sums H(n) and therefrom deduced an upper bound and an f-result for H(n). He remarked that his upper bound was probably not very sharp when the number of distinct prime factors of n is large. We study the growth of H(n) by estimating the series o ,-k d (n) given above. This direct approach enables us to sharpen Hille's upper bound when f(n) is large and also to improve his f-result.
We remark that H(n) grows at least exponentially with f; in fact, H(n) >_ k--l(/(k-1))'. For if n > 1, ( ) H(n) _> -1(_ 1) =oZ k-k dk(2) k-l ( 1) o-- For convenience we shall at times drop the subscript i from a and d. Observe
Using the analogous formula for log (c + u), it follows that
Therefore, the rightmost series in (2.4) equals
Combining this expression with the right side of (2.5), we obtain from (2.4),
Lemma 1 and the definition of c, By (2.9), (2.10), (2.11), and (2.12), h(}, 1) The proof requires the following lemma. ., H(m),-K(P,)n" mP, as n -* o, provided that > 1. Thus if > 1, then H(n) o(n') as n --, , n P The next theorem shows that in fact H(n) O(n'(log n) (1-')z2) 
